In June 2006, acquired immunodeficiency syndrome (AIDS)-a disease that is caused by the human immunodeficiency virus (HIV) and has claimed the lives of more than 22 million people worldwide, including more than 500,000 in the U.S-turned 25 years old. 1 It is arguably the most important infectious disease of the 20th century and, very likely, of the 21st century as well. The numbers speak to its unwelcome ranking: HIV/AIDS is the fourth-leading cause of death worldwide behind (1) ischemic heart disease, (2) cerebrovascular disease, and (3) lower respiratory infections. 2 By the end of 2005, an estimated 38.6 million people were living with HIV, with 4.1 million new infections that year. 3 Within the U.S., the incidence of AIDS is in decline, and individuals infected with HIV/AIDS are living longer due to the widespread use of antiviral medication-medication that is often out of reach for the majority of the world's HIV-infected populace due to its expense. 4 Today, more than a million people in the U.S. are infected with HIV, with roughly 25% of them unaware of their status. 1, 4 While the risk of acquiring a zoonotic disease from pets is fairly small for the general population, 5, 6 because of their immunocompromised state, individuals with HIV infection that has progressed to the stage of AIDS face significant health risks from pathogens associated with animals, insects, food, and water 7, 8 and are more likely to develop serious illnesses from such infections than nonimmunocompromised people. 9 As those with HIV/AIDS live longer, veterinarians are more likely to see them as clients and employ them in their offices. It is, therefore, important that veterinarians have a clear scientific understanding of HIV/AIDS from which to intelligently advise and educate HIV/AIDS clients, coworkers, employees, and community health professionals on zoonotic diseases and other animal-related hazards, with the ultimate goal of protecting human life. Veterinarians must also be fully knowledgeable of the legal and liability issues that surround HIV/AIDS in the workplace.
The purpose of this article is to educate veterinarians on certain aspects of HIV/AIDS, demonstrate how veterinarians are intimately connected with the myriad issues surrounding HIV/AIDS, provide resources to veterinarians and pet owners, advocate for more veterinary involvement in addressing the needs of those with HIV/AIDS, and advocate for more HIV/AIDS education in the veterinary curriculum.
HIV/AIDS ORIGINS AND IMPACT
HIV could be considered the world's most cunning, most deadly disease of zoonotic origin, as humans are not the original species from which this virus emerged. 10 The two major types of the virus are HIV-1 and HIV-2, two distinct viruses that lead to AIDS. It is believed that the ancestors to HIV-1 and HIV-2 are the simian immunodeficiency viruses (SIV) from nonhuman primates of Africa. Roughly 26 species of Old World African monkeys and apes have been reported to be infected with SIVs. 10 HIV-1 (the most common worldwide) has its origins from SIV cpz (chimpanzee), and HIV-2 originated from SIV sm (sooty mangabey). 10, 11 However, it is important to point out that HIV is not itself a zoonosis, but instead the adaptation of SIV viruses to humans. AIDS is also not a zoonosis, but is, rather, the end stage of HIV infection. The full sociological and health impact of this successful cross-species transmission is unmatched in history; only influenza and plague come close.
Globally speaking, the incidence rate of HIV appears to have stabilized, 3 and nearly every country must grapple with the grim reality that HIV is now an endemic problem. While the AIDS epidemic shows signs of slowing in several regions around the world, the evidence does not indicate we are winning the war. 12 In fact, the full impact of AIDS has yet to be realized in many parts of the world. 3 The decline in HIV mortality that the U.S. has experienced is slowing; 13 this is unwelcome news. HIV/AIDS is currently ranked as the 22nd most common cause of death among all Americans, but is ranked seventh for African Americans. 14 Awareness and education efforts have reduced the number of new HIV infections in the U.S. each year from the more than 150,000 per year in the 1980s to the current rate of 40,000 per year, 1 a rate that has changed little in the last 10 years.
4,15
New antiretroviral drugs are continually coming to market to battle the virus and, fortunately, have helped slow the progression of HIV infection to AIDS-and ultimately death-for millions. But many individuals experience severe side effects, and the drugs do not help everyone. 16 
WHY VETERINARIANS NEED TO UNDERSTAND HIV/AIDS
Veterinarians need to understand HIV/AIDS for many reasons, including:
• To educate clients, coworkers, and employees with HIV/AIDS on zoonotic diseases and other animal-related risks (e.g., bites and scratches) and to safeguard their health 21 This is an important consideration for veterinarians operating their own clinics. A person with HIV/AIDS is covered under the Americans with Disabilities Act (ADA) and cannot be discriminated against in employment, access to public accommodations, transportation, state and local government services, and telecommunications. 22 Surveys of senior veterinary students at Iowa State University College of Veterinary Medicine reveal that most students do not know this (unpublished data).
In spite of the ADA, discrimination cases involving HIV/AIDS continue to be litigated. Employers must provide those covered under the ADA with "reasonable accommodations" and maintain the confidentiality of medical information. 21 Reassigning, suspending, isolating, or firing a person with HIV/AIDS raises serious legal and moral concerns that employers will have an arduous task of defending. An employer can defend a case of disability discrimination by showing that the employee posed a substantial risk of serious injury to others; however, this is a defense that rarely works in cases involving HIV/AIDS because the employer must demonstrate a clear risk for HIV transmission. 21 Employee or customer fear is also not a valid reason for denying employment. 21 How will employees treat an HIV/AIDS coworker? Seven out of 10 Americans in a 2006 Kaiser Family Foundation survey indicated they were very or somewhat comfortable working with someone with HIV or AIDS, 15 but discrimination, stigmatization, and harassment of those with HIV/AIDS continues in the work environment. Veterinary clinic owners and supervisors need to be educated on how to handle HIV/AIDS in the workplace, to allay fears and concerns of employees, to maintain strict confidentiality, and to use sound judgment in managing an HIV/AIDS employee, while not running afoul of the law.
Zoonotic disease concerns
At the point in which their immune system is most weak-the AIDS stage-those with HIV are highly susceptible to opportunistic infections (OIs), including zoonoses.
23
Prior to 1998, approximately 90% of deaths among those with HIV/AIDS were due to OIs, 7% to cancer, and 3% to other reasons. 24 Today, thanks to highly active antiretroviral therapy and prophylactic treatment of OIs, roughly 50% of HIV/AIDS deaths are from OIs-a remarkable decline.
As for the zoonoses that can infect those with HIV/ AIDS, the list of potential candidates is long; thus, it is important to discriminate between what people with HIV/AIDS can get and what they often do get. 25 Some of the zoonoses of primary concern for people with HIV/AIDS include the following: 6, 8, 26, 27 Toxoplasma gondii, Cryptosporidium spp., Salmonella spp., Campylobacter spp., Bartonella spp., Mycobacterium spp., Giardia spp., Dermatophytes, 28 Mycobacterium marinum, 29 and Listeria monocytogenes. Other, less frequent pathogens include Microsporidia 30 (unclear zoonotic potential), Rhodococcus equi, 31 and Bordetella bronchiseptica, which very rarely infects humans. 32 AIDS-defining diseases (of which there are 26) that are animal-related include Cryptococcosis, cryptosporidiosis, mycobacteriosis, salmonellosis, and toxoplasmosis. 24 It should be noted that food, water, and the environment all can serve as sources of infection for several of these agents, in addition to animals. One study of individuals with AIDS found no significant difference between pet owners and non-pet owners in rates of OIs, 5 indicating that pet ownership does not dramatically increase the risk of AIDS-defining zoonotic OIs.
Hundreds of zoonotic diseases can afflict humans, 33 and many books and articles have been written covering them. Of these publications, several deal specifically with the topic of zoonoses and HIV/AIDS, or the topic of pets, veterinarians, and immunocompromised owners, and would be beneficial reading for veterinary practitioners. 6, 8, 27, [34] [35] [36] [37] [38] [39] Other publications are targeted to veterinarians to aid in the management of pets of immunocompromised owners and/or to aid and educate the pet owner as well. 6, 9, 25, 35, 38, 40, 41 Guidelines for preventing OIs among HIV-infected people are published periodically by the Centers for Disease Control and Prevention. The 2002 guidelines cover several zoonoses and offer a section specifically on pet-related exposures. 26 Veterinary practitioners are urged to read these publications and become familiar with their recommendations so that they can provide advice and care that meets the prevention goals of their immunocompromised clients. Helpful Internet resources and publications are listed (Figures 1-3) , as is a summary of recommendations for veterinarians and animal owners (Figures 4 and 5) .
Uniqueness of HIV/AIDS and common misconceptions
As noted previously, individuals with HIV/AIDS are at a higher risk of severe illness from zoonotic diseases than nonimmunocompromised individuals. Of course, other groups of immunocompromised people also have a similar risk of illness from zoonotic diseases. These groups include pregnant women, infants younger than 1 year, people older than 65 years of age, people taking immunosuppressive medications (such as organ recipients), people receiving chemotherapeutic agents, and people suffering from diabetes, renal failure, malnutrition, liver cirrhosis, or various other immunosuppressive diseases or conditions. 6, 8, 35 Conservatively speaking, nearly 20% of the U.S. population is considered immunocompromised. 7 Among these various immunocompromised conditions, HIV/AIDS is unique enough to demand special attention by veterinarians for many reasons:
• Its many routes of transmission (including blood)
• The prolonged duration of infection (life expectancy for a person with HIV under medical care in the U.S. is approximately 24 years) 42 • The highly susceptible end stage (AIDS) from which a person can suffer repeated and/or numerous OIs
• Demonstrated zoonotic threats
• Liability issues facing employers
• Disability issues, discrimination, and the stigma and shunning of those infected 43, 44 • Continued myths and misunderstandings of transmission (including animal transmission) and cures
• The negative impact on families, communities, economic growth, and national security 3, 45 • The importance of the human/animal bond A survey of Americans conducted in 2006 shed light on how the nation perceives HIV/AIDS. According to those surveyed, HIV/AIDS ranks second behind cancer as the most urgent health problem facing the world today. 15 In regard to the most urgent health-care issues facing the U.S., respondents ranked HIV/AIDS as the third most important, behind cancer and heart disease. Four out of 10 Americans said they knew someone with HIV. The study also revealed how much Americans really understand about HIV/AIDS: 37% of Americans still believed HIV can be transmitted through kissing, 22% through sharing a drinking glass, and 16% by touching a toilet seat. In a survey conducted in 2000, 41% of 5,641 respondents believed that HIV transmission could occur from being coughed or sneezed on by an HIV-infected person. 44 Despite two and a half decades of living with HIV/AIDS, misconceptions and lack of knowledge still continue.
Veterinarians and human health professionalsworking together
There is a recognized need for the free sharing of information and collaboration among human and animal health experts (often called "one medicine" or "one health") to tackle today's, and tomorrow's, crucial public health problems. [46] [47] [48] [49] Fully addressing the health implications of zoonotic diseases for individuals with HIV/AIDS requires the involvement of a team of professionals, including the collaboration of physicians and veterinarians. Given that 61% of human pathogens and 75% of emerging pathogens are zoonotic, there is a demonstrated need for veterinary involvement in human diseases. 33 Veterinarians are experts on zoonotic diseases, animal-related hazards, and the human/animal bond, 50 and are essential in protecting the health of the HIV/AIDS pet owner. The role of the veterinarian in HIV/AIDS has been documented more than once. 35, 38 This is not to say that veterinarians should be diagnosing and treating HIV/AIDS patients-they should not-but they should be in communication with the HIV/AIDS client's physician, providing accurate, science-based information on zoonotic and animalrelated threats as appropriate. Many veterinarians may view the education of clients on zoonotic diseases as the domain of physicians, but many physicians do not feel comfortable discussing zoonotic risks from animals and, therefore, do not advise their patients on them. 35, 36 A survey of Wisconsin physicians and veterinarians concerning the risk and prevention of zoonoses in immunocompromised people found that veterinarians saw or discussed zoonoses more frequently (weekly) with their clients than physicians (occasionally). 36 A survey of physicians and veterinarians in Miami, Florida, reported that most veterinarians (79%) and physicians (89%) had never contacted their medical counterpart to discuss zoonoses or risks of pet ownership. 51 It also found that veterinarians (38%) were more likely to have zoonotic disease brochures in their waiting rooms than physicians (4%). Another Florida study of individuals with AIDS found that only 10% of pet owners were informed about zoonotic diseases by health-care workers, and some of this information was incorrect or misleading. 5 All of these studies indicate that there is a need to improve • Wash hands for 20 seconds after touching animals, changing litter box, cleaning birdcage or aquarium, gardening, or handling meat, even if using gloves.
• Follow USDA Food Safety and Inspection Service recommendations for cooking meats: Cook beef, veal, and lamb steaks/chops/roasts to 145°F; pork, ground beef, ground veal and lamb, egg dishes, and casseroles to 160°F; leftovers to 165°F; and poultry to 165°F.
• Wash bites and scratches immediately with copious amounts of soap and water.
• Seek medical care for bites and scratches.
• Do not allow pets to lick wounds or face.
• Do not share food or eating utensils with pets.
• Do not kiss pets.
• Do not clean chicken coops.
Pets:
• Use flea and tick repellents regularly.
• Have pets examined by veterinarian every six months for preventive care.
• Maintain regular vaccine schedule.
• Do not let pets drink from toilet.
• Keep cats indoors at all times.
• Feed only good quality commercial food.
• Do not feed raw meat.
• Keep pets' toenails trimmed.
• Have sick animals seen by veterinarian promptly.
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communication between the two professions on the risks of pets and zoonoses.
The human-animal bond
It is estimated that 63% of U.S. households have a pet, 52 and those infected with HIV are just as likely to own pets as those not infected. 53 The importance and healthful benefits (including psychological) of companion animals to people have been demonstrated in several studies, including among people with HIV/AIDS. [53] [54] [55] [56] These studies have shown that people with AIDS who owned pets reported less depression than those with AIDS who did not own a pet, especially among those with less social support. 53 Because of societal stigmas and discrimination, perhaps even isolation, HIV/AIDS clients may have very strong bonds with their pets, a bond the veterinary practitioner must recognize and protect.
Some people with HIV/AIDS have been advised to give up their pets to better protect their health, 5, 37, 38 but most experts today recognize that pet ownership and health are not at odds with each other. 5, 55, 57 Some people may even forgo medical care or forgo taking steps to ameliorate their medical condition for fear of having to give up their pet.
A recent study on pet ownership and health concluded, "Many people would welcome advice and support to enable them to reconcile or manage pet ownership and health problems whenever possible." 55 This is an area where veterinarians, in combination with the pet owner's physician, can provide sound, scientific advice, allowing HIV/AIDS clients to keep their pets and their health, too.
HIV/AIDS EDUCATION IN THE VETERINARY CURRICULUM
The Institute of Medicine, in its 2003 report Microbial Threats to Health: Emergence, Detection, and Response, stated, "To rebuild the public health workforce needed to respond to microbial threats, health profession students (especially those in the medical, nursing, veterinary, and laboratory sciences) must be educated in public health as a science and as a career." 58 In the last several years, the number of programs globally to train veterinarians in the areas of public health, public practice, or population medicine has increased. 59 In fact, today in the U.S., more veterinary colleges are offering a master of public health degree to veterinary students than ever before. 
Pets:
• Have nonimmunocompromised person take any animal with diarrhea to the veterinarian. Animals with diarrhea should be separated from immunocompromised owner until healthy.
• Routinely deworm dogs and cats with a broad-spectrum dewormer and heartworm preventative.
• Have a fecal exam performed at least every six months.
• Adopt only adult dogs and cats (at least one year of age).
• Adopt from private family.
• Have newly adopted pet seen by veterinarian prior to allowing it to live with immunocompromised person.
• Keep dogs on leash or adequately fenced.
• Do not let pets hunt.
• Do not let pets eat the feces of other animals.
• Prevent pets from eating garbage. 
CONCLUSION
HIV/AIDS is unlike any disease our planet has ever faced, and the veterinary profession has accepted the obligation to protect human health, including the health of those with HIV/AIDS, to the best of its abilities and within its professional province. Liability issues, discrimination, zoonotic threats, confidentiality, disease misconceptions-they are all part of HIV/AIDS and the concerns of a modern veterinary profession. The psychological and physical benefits • Be familiar with zoonotic diseases and discuss them with clients in light of pet ownership benefits.
• Make clear you and your staff are discreet and will keep all client medical information confidential.
• Use signs/brochures in waiting area or exam room on the topic of HIV/AIDS to prompt clients to seek your advice.
• Document any discussion on zoonoses or animal-related hazards in the client record.
• Know the reportable animal diseases in your state.
• Always provide the owner with written educational material on zoonoses for which their pet is at risk, or on suspected or diagnosed zoonoses.
• Refer clients who are ill or who have suffered animal trauma to a physician/emergency department.
• Volunteer to speak to the client's physician about zoonotic risks or other animal-related issues.
• Get to know your state Public Health Veterinarian (for disease reporting and zoonotic assistance).
• Get to know physicians in your community.
• Do not allow clients to restrain animals under your care, even their own.
• Familiarize yourself with the Americans with Disabilities Act and implications for the workplace.
• Speak to local HIV/AIDS groups about pets and zoonoses.
• Make an effort to become educated on HIV/AIDS. HIV = human immunodeficiency virus AIDS = acquired immunodeficiency syndrome of having a pet outweigh the small risk of zoonoses to an educated and careful pet owner; 25 we do not want to overstate the risk of pets to HIV/AIDS clients nor discourage them from enjoying the companionship of pets. The HIV/AIDS pet owner may receive confusing or conflicting information from television, magazines, newspapers, health-care providers, or other sources about the risk their pet poses. There is, therefore, a need for sound professional counseling and education of HIV/AIDS clients-indeed all clients-on zoonoses, animal-related hazards, and precautionary measures. Veterinary practitioner knowledge of HIV/AIDS is paramount to achieving this goal, and this means spending a minimum of four hours on the topic of HIV/AIDS in the veterinary curriculum and offering more continuing education and publications focusing on this topic for veterinary practitioners.
Finally, veterinarians can be proactive and reach out to HIV/AIDS clients in many ways. These include the use of small signs in exam rooms, waiting room posters or pamphlets, new client forms that allow clients to mark their request for more information on HIV/AIDS and pets, brochures in new puppy/new kitten packages, the clinic website, the clinic newsletter, community speaking engagements, affiliation with HIV/AIDS support groups, and direct mailings.
With close client communication, education, and good preventive care for the pets of people with HIV/ AIDS, veterinarians can reduce the risk of zoonoses to these clients and allow them to make educated decisions on the hazards and benefits of pet ownership. It is only through understanding the disease and listening to the HIV/AIDS client that the veterinarian can truly provide what the client and pet both need.
